Tetrahydroaminoacridine is neurotrophic and promotes the expression of muscarinic receptor-coupled phosphoinositide turnover in differentiating cerebellar granule cells.
We have investigated whether 9-amino-1,2,3,4-tetrahydroacridine (THA), a drug with potential antidementia activity, has a trophic action on differentiating cerebellar granule cells by using the method of [3H]inositol incorporation into inositol-containing phospholipid. Addition of THA (30-50 microM) prevented the extensive neuronal degeneration which occurred in the growth medium containing "low" K+ (15 mM). These effects were similar to the neuroprotective action caused by the presence of 100 microM N-methyl-D-aspartate (NMDA). Neurotrophic effects of THA and NMDA on cells grown in low K+ were also demonstrated by direct microscopic examination of cellular morphology. Measurement of phosphoinositide (PI) response in the rescued cells indicated that NMDA modestly promoted the PI response to carbachol and norepinephrine but markedly stimulated the activity induced by glutamate. In contrast, although THA had little or no influence on the maturation of the norepinephrine- and glutamate-induced PI response, it selectively enhanced the activity stimulated by carbachol. Furthermore, the THA treatment drastically increased the Vmax value of carbachol-induced PI turnover with no significant alteration in the EC50 value. Scatchard analysis of the binding of N-[3H]methylscopolamine to intact granule cells indicated a selective increase in the maximum binding value in cells grown in THA-supplementing medium. These observations suggest that THA seems to selectively up-regulate muscarinic cholinergic receptors.